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INTRODUCTION

This volume contains a detailed description and evaluation of the anechoic platform
used during the test of a 0.457 m (18 in.) diameter Q-FanTM as part of NASA con-

tract NAS 1-11670. Also included in this volume are: 1) 1//3 octave baud analyses of

the fan noise data, 2) narrow band analyses of the fan noise for selected test conditions,

3) narrow band sound power level data for all fan test conditions analyzed, and 4) the

velocity and air angle evaluation of blade wake data.

Discussion of the test data contained herein will be found in a low-number NASA

report of the same title: "Noise and Wake Structure Measurements in a Subsonic Tip

Speed Fan."
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APPENDIX A

ACOUSTIC FIELD CALIBRATION

Since the acoustic measurements were made over asphalt, an anechoic platform

was used to reduce the reflections from the ground plane to better simulate free-

field conditions. This platform, located mid-way between the source and the micro-

phone, absorbed the reflected wave and prevented strong cancellations and reinforce-

ments of the direct wave at the microphone.

The platform consisted of a plywood frame covered with 7.6cm (3 in. ) thick

bats of fiberglass as shown in figures A-1 and A-2. In order to assess the effective-

ness of this platform, an acoustic calibration was conducted in which a speaker was

used as an acoustic noise source. For this calibration, the platform was located

directly in front of a 50-watt capacity speaker. Two microphones (near microphone

and far microphone) were located at the same height as the speaker with the near

microphone positioned so the reflected wave would be at least 10 dB below the direct

wave. This near microphone was used to determine the source noise while the far

mircophone measured the resultant noise due to both the direct and reflected wave.

The speaker was tilted downward so its directivity indices in the direction of the

direct wave and reflected wave were equal. This is shown in figure A-3 along with

the locations of the microphones, platform, and speaker for the test.

Data recordings were made simultaneously for the 2.13 m (7 ft) and 7.62 m

(25 ft) microphones on two single track Nagra HI tape recorders, both with and

without the anechoic platform. The data were analyzed by both 10 Hz narrow band

filters and 1/3-octave band filters. Figure A-4 shows the narrow band analysis of

the data from the 7.62 m (25 ft) microphone with and without the platform compared

to the source noise measured at 2. 134 m (7 ft). The results of 1/3-octave band

analysis of the data are presented in figure A-5.

The data in figure A-4 show that the platform is very effective in reducing the

interference field since the data without the platform show trough-to-peak heights

of 10 dB or more while the data with the platform show excursions typically less

than 2 dB. Figure A-5 shows the 1/3-octave band data corresponding to the narrow

band data in figure A-4. It can be seen that the situation with the platform is

improved and in general, the difference between measured and calculated free field

levels with this platform installed is 2 dB or less.

...
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APPENDIX B

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVEL DATA

The following pages contain the processed 1/3 octave band SPL's for all the fan

operating conditions analyzed. The data for each condition consist of three pages.

The first page presents the raw, uncorrected data as processed through the analyzer.

The second page presents the data corrected for excess atmospheric attenuation and

the calculated PWL's for those data. Also shown are the calculated PWL's on a side-

line and constant radius assuming standard day excess atmospheric attenuation.

Finally, the third page presents the data scaled to a thrust of 66720 N (15,000 lb) at
a 152m (500 feet) sideline distance.
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APPENDIX C

NARROW BAND SOUND PRESSURE LEVEL DATA

The narrow band (60 Hz bandwidth at the 3 dB down points) sound pressure levels

from approximately 20 Hz to 20, 000 Hz for selected test conditions used in this report

are presented in this section. Most of the analyses represent 512 ensemble averages

and, thus, have good statistics since that represents approximately 26 seconds of
data.
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APPENDIX D

NARROW BAND SOUND POWER LEVEL DATA

The narrow band SPL data presented in Appendix C was used to calculate the

PWL of the harmonic {i. e., at multiples of blade passing frequency) and 1/2 harmonic

(i. e., the broadband noise in between harmonics) noise for the fan. These are pre-

sented in this appendix for all the conditions analyzed in the program. Note that the

braodband levels are based on an analyzer bandwidth of 60 Hz.
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APPENDIX E

BLADE WAKE DATA

This section contains the signal-enhauced plots of the measured rotor blade wakes.

Table E-I summarizes the data contained herein. The figures show the two velocity

components which were measured plus the resultant velocity and the air angle for both

the stationary (stator) and the rotor coordinate systems for the 20 measurements

made in this test program.
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TABLE E-I

SUMMARY OF FLOW CONDITIONS, STATOR SPAN LOCATIONS,
AND ROTOR BLADES FOR WHICH FAST RESPONSE DATA IS PRESENTED

Flow Rotor Blade Pressure Span

Condition Speed Angle Ratio Location

I 10080 53 1.14 5

15

25

35

45

55

65

75

85

95

6620 58 1.07 15

35

55

75

95

III 7650 48 1.07 35

55

75

85

95

No. of

Blades

12

3

12

3

8

3

12

3

Figures

E-1

E-2

E-3

E-4

E-5

E-6

E-7

E-8

E-9

E-10

E -11

E -12

E-13

E-14

E-15

E-16

E -17

E -18

E -19

E-20
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